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METHOD AND APPARATUS FOR p RiaC^aQINQ FLUIDS 
FIELD OF INVENTION 

The present invention reletes generally to the processing of fluids and/or 
their carriers. Carriers connpifse pipes, tubes and the like or reservoirs for th<} 

5 distribution and/or storage of fluids, in particular, the present Invention relates to 
a method and apparatus that is suitable for use In the Ireatment of water b7 
Introducing chemically active metal, for example, antinnlcrobial fomns of metal lnt( i 
the water and Its carriers for disinfecilon of the water in a controlled manner, am I 
It will be convenient to hereinafter describe the invention in nation to thsi 

10 application. It should be appreciated, however, that the present invenUon is net 
limited to that application, only. Notably, the present Invention is suitable for us » 
in the processing of other fluids, for example, milk, starches, syrups, fruit juices i, 
Uologioal fluids finom animals or humans, liquid fossil fuels and the like. In on » 
parttcular aspect, the present Invention is also suitable for use as a method anl 

IS means for fluid flow recognition or determination. - 

BACKGROUND OF INVENTION 

In the context of the present invention. It is to be taken that the term 'Yiuic " 
applies to any material that displays^ iiquid-Hke or gas-like behaviour or physics li 
properties. 

20 The ireatment off fkJids by disinfection, for examine, Is an important 

process enabling the safe and efflctent use and/or oonsuniptlon of these fluids 1 n 
industiiEri and domesQc environments. For example, the ability to disinfect wat« r 
for general consumption by animals and/or humans including drinking and 
recreational use is paramount. An example application of sudi treated wate r 

25 includes production liquid for the preiservation of fresh cut flowers. When treatin 9 
fluids it Is also critical that the flaw of the given fluid is determined and/(|r 
controlled. 

Prior art techniques used for disinfecUng fluids, such as for example ih 
Austaalian Patent 53032^98 (73S166). Australian Patent 11859/97 (702918) and 
30 Australian Patent 24394/95 (885630), make use of the ability of Silver Ions ts 
^actively destnsy micro-organisms sudi as bad^rla and vinjses. However, in 
these prior art systems, the »'lver that Is being introduced into a given fluid 
requires sophisticated electronic equipment for either monitoring the amount or 
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dose of silver being Introduced or monKorIng the volumetric flow of fluid to b 3 
treated. Moreover, regulatory authorities throughout the world now etiputei© the 
own var^ng Individual maximum levels of silver that may be added to fluids ft r 
their treatment. These various regulations make It difficult and expensive t& 
5 control the amount of silver to be released Into a given flow of fluid. 

Other prior art systems, sucdi as disclosed In DE 4107708, attempt to 
accurately monitor fluid flow. These systems require the use of delicate on/off 
flow switches and are therefore, expensh^e. Generally, the flow switches of pri< r 
art s^tems are made using glass encased reed switches and magnets cif 

10 diflfering types. Reed switches^ in partlculari are easily cracked and as a resu t 
may fell to perfonm. Furthermore, the circuits required to control these systems 
often fall especially where com>slon occurs as would be expected when placed In 
close proximity or contact with the various fluids being treated. In the event if 
these failures, the prior art systems cannot provide for regulated Introduction of 

15 silver into a fluid. 

Prior art silver disinfection systems may also have a tendency to cause an 
overdose of silver into the fluid. Notwithslanding the toxic effects of excessh/s 
silver consumption, a further probriem associated with silver overdosing has been 
shown, namely, de-oxygenatlon. When excessive amounts of silver ars 

20 Introduced into a body of fluid the excess silver will absorb the available fres 
oxygen and may use the absorfcied oxygen to destroy anaerobic micro-organisms 
by the process of oxidation leaving the fluid In a de-oxygenated form. The d« - 
oxygenated fluid then becomes an environment that is conducive to the 
multiplication and resultant re-infection of micra-orpanlsms. This re-infecUon 

25 also assisted by the fact that dissolved sliver will, in a relatively short time* piatia 
out to the walls containing the fluid or, being heavy will fall out of suspen8io|i 
femoving ttie active silver ftom the fluid. Thus, there Is a need to maintain 
connect tialanoe of snver concentiation for successful disinfection. 

Prior art systems such as that disclosed In Australian Patent 53032/^3 

30 (736166) have provided a solution to the prx)blem of plating by pf^dudnp 
suspended silver particles instead of silver Ions. Such particles are not solub 
and cannot plate out and, tn turn, as the particles are of pure silver and not sllvdr 
ions forming silver salts, they may not produce toxic effects In high dosei?. 
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However, complex drcultd are required to produce pure silver pertides and this li ^ 
a disadvantage, particularly when a rpadlly useful and easily accessible means cf 
disinfection Is required In the marked Furthermore, the lack of plating displayed 
by silver particles Is a disadvantage^ when It is desirable to treat the surface or 

6 walls of a flukl canrier to produce, for example, a bacteriostatic coating of silvejr 
preventing blofitm build up. 

It Is therefore an object of thct present Invention to provide a method and 
apparatus, which amelforalee at least one disadvantage of the prior ait 
arrangements. It Is also an object of the present Invention to provide a methoi 

10 and apparatus providing for the control or monitoring of tiie introduction c»f 
chemically active forms of metal intoj a fluM that may flow at a variable rata It is 
also an object of the present invention to provide a method and apparatus fcr 
providing control over the plating ou^ effisct of an introduced metal on the walls of 
a fluid carrier. 

15 Any- discussion of documentSi devicesy ects or knowledge in- this 

specification is included to explain the oontext of the invention. It should not bs 
taken as an admission that any of the material fomied part of the prior art base vr 
the common general knowledge In the relevant art on or before the priority date <|>f 
the claims herein. 

20 SUMMARY OF INVENTION 

In one aspect the present Inyontton provides an apparatus for proces$iri|g 
fluid comprising a body defining a fluid flow passaga having a fluid inlet and 
fluid outlet, the body comprising al first electrode arrangement and a secorjd 
electrode arrangement displacesble with respect to the first electroce 

25 arrangement, the first and second eiectrode annangements adapted for 
connection to a supply of electric current such that fluid within the body fomis ps rt 
" of an ele^rotytic cell providing for a flow of lone between the first and secord 
eiectrode arrangements; biasing means operatively associated with ttie secor d 
eiectrode arrangement and adapted to displace the second electroce 

30 arrangement against a flow of fluid within the body In order to displace the secor d 
electrode arrangement Into closer proximity with the first electrode arrangeme it 
as the fluid flow rate increases, thereby Increasing the flow of Ions, and to 
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displace the second electrode arrangement away from the first electrodes 
arrangement as the fluid flow rate decreases, thereby decreasing the flow of ions. 

In accondanoe with another aspect of the present Invention, there m 
provided a method of processing a fluid comprising the steps of providing a bodjr 
5 defining a fluid flow passage having a fluid inlet and a fluid outlet the bo6]f 
comprising a first electrode arrangement and a second electrode amangement 
dieplaceable with respect to the first electrode arrangement, the first and second 
electrode annangemenle adapted for connection to a supply of electric current 
such that fluid v\Athin the body forms part of an electrolytic cell providing for a flo\ ^ 

10 of Ions between the first and second electrode arrangements; providing ai 
electric current supply from an electric circuit to the first and second electrod 3 
arrangements; passing the fluid through the body such that the displacement c f 
the second electrode anangement is biased against the flow of fluid within th » 
l)ody In order to displace the second electrode arrangement Into closer proximlt/ 

-15- -with • the first-electrode arrangement' as the fluid flow rate Increases, . thereb/ 
Increasing the flow of Ions, and to displace the second electrode arrangement 
. away from the first electrode arrangement as the fluid flow rate decreaseiii 
thereby decreasing the flow of ions» 

A further aspect of the present Invention provides a method of determining 

20 fluid flow comprising the steps of providing a body defining a fluid flow passage 
having a fluid inlet and a fluid outlet, the body comprising a first electroce 
arrangement and a second electrode arrangement displaceable with respect io 
* the first electrode arrangement, the first and second electrode arrangemen s 
adapted for connection to a supply of electric current such that fluid within tte 

25 tiody forms part of an electrolytic cell providing for a flow of ions between the flr 5t 
and second electrode anrangements; providing an electric currant supply from ^ n 
eleoMc circuit to the first and second electrode arrangements; passing the flu d 
through the body such that the displacement of the second electroce 
anangement Is biased against a flow of fiuld within the body In order to displai e 

30 the second electrode arrangement Into closer proximity with the first electrcx e 
arrangement as the fluid flow rate increases, thereby increiasing the flow of Ions, 
and to displace the second electrode arrangement away frorh the first eiectrotjie 
arrangement as the fluid flow rate decreases^ thereby decreasing the flow of Ions; 
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determining the fluid flow rate by meaaun'ng either one or both of an Ion current 
density between the first and second electrode arrangements, and a relatlvu 
displacement of the first and second electrode arrangement. 

The present Invention still further provides biasing means adapted for 
6 controlied operation by the passage of fluid In a fluid passage, the biasing mean 3 
being operative to displace a first electrode relative to a second electrode, thii 
biasing means Comprising a displacement means for displacing the flrst electrodi j 
toward the second elediode proportional to an increase in the rate of flow of fluid 
In the passage. 

10 The present Invention also provides a trigger means operably associate j 

with a biasing means as disclosed herein, the trigger means comprising a tint 
swltcai means disposed in assodatlon with the dlsplaoement means, a secon l 
switch means adapted to cooperate with the first switch means^ In a first posltior 1, 
to form a trigger. 

't5 - — - - The present Invention also provides a trigger means operably associate j 
with an apparatus as disclosed herein* the trigger means comprising a first switc 1 
means disposed in association with the second electrode arrangement, a secon d 
switch means adapted to cooperate with the first switch means, in a first positior t, 
to fwm a trigger. 

20 In essence, the present invention stems mom the reaiisaUon thnt 

transducing or converting fluid flow to a laiased di^iacemeht of at least on a 
electrode arrangement of an etectrotytic cell provides a flow of ions, or an lort 
current density^ within the fluid and between electrode arrangements, which 
corresponds to and Is therefore regulated by the flow rate of ttie fluid. This biased 

25 displacement of an electrode arrangement allows for the introduction of ions inrto 
a fluid at a controlled or easily monitored rate that is commensurate with the 
amount of fluid flow. Further, it has been found that, correspondingly, a 
measurement of the relative displacement of the flrst and second electrocje, 
arrangements and/or the ton current den^ or rate of ion introduction Into the 

30 fluid pravldes a corresponding determination of the fluid flow rata itself. Within e n 
electrolytic cell, forming part of the apparatus in accordance with one emt>odlmei it 
of the present invention, an electric current supplied to the flrst and eecord 
eledrode arrangements will flow in a completed electric circuit and provide a f to 
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Of Ions within the fluid and between the first and second electrode arrangements 
that increases with increasing fluid flow rate as the second electrode arrangement 
moves Into closer proximity to the first electrode arrangement and decreases with 
decreasing fluid flow rate as the second electrode arrangement moves away front 
5 the first electrode arrangement. 

in preferred embodiments of the method and apparatus for processing a 
fluid according to the present invention, the rate of introduction of Ions Into a fluid 
may be such that the ion flow or Ion current density within the processed fluid i: t 
regulated In a directly proportional relationship to the fluid flow rate. Further i) 
10 this, in prefarred erntxxflments, the present Invention may provide a dinsctlv 
. proportional relationship between the displacement of the electndde arrangement ) 
end the fluid flow rate. 

In aocx>rdance witii a preferred embodiment, the first electrod 3^ 
arrangement comprises an electrode fixed relative to the body and the secon l 

-15^ electrode anrangemerrt comprises two opposed' electrodes, mounted within s 

moveable support, allowing for positioning of the fixed electrode^ therebetwee i 
and wherein, the biasing means comprises a spring cormecied to the bod/ 
means. The moveable support may t>e a piston arrangement comprising a slidin 3 
piston. Alternaaveiy, the second ^ectrode may be fixed relative to the Hit A * 
20 electrode, with the first electrode being moveable. Again, alternatively boti 
electrode may be moveable relative to the body and / or reiatlve to each other. 

The tons produced by the fluid processing apparatus may be metal ions 
emanating from the electrode arrangements during electrolysis arid having ant h- 
microbial and plating out properties such that the metal ions plate to fluid cental :t 
25 surfaces of the body. Furthermore, these ions may plate to contact surfaces of a 
fluid carrier means located or connected beyond the body to form a biostaffic fih n 

on a number of fluid contact surfaces. 

Preferably, at least one of the electrode arrangements may comprise sllvi \r 
for producing a flow of sih/er ions between the electrodes. Any suitable electr c 
30 <drcult may be used for supplying electric current to the electrolytic cell fDrme|d 
lArithin the apparatus in accordance with preferred embodiments of the invention. 

In one preferred embodiment, the apparatus of the present Invention mdy 
further comprise: fluid flow measurement means for determining whether there s 
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actual fluid flow between the Inlet and the outlet of the body, and; an electrt: 
circuit for supplying electric current to the electrolytic cell may comprise clrcu 
control means for reducing the electric current suppHed to the first and secon J 
electrode arrangements If there is no actual fluid flow determined by the fluid flow 
5 measurement means. The fluid flow measurement means may comprise a flo\|v 
switch having a magnet and a reed switch. 

The electric circuit may be arranged to comprise circuitry for activating la 
standby mode. It is also possible for the electric circuit to further comprise 
circullry for activating an operating mode. Circuit means may be Included for 
10 Increasing an electric current supply to the first and second electroce 
arrangements in response a fluid flow condition. 

The fluid processing apparatus may further comprise fluid flow 
determlnafion means comprising an Ion current measurement arrangement ftir 
measuring the ion current density between the first and second electroce 
"15 - armngements where the ion current density- corresponds 4o the fluid .flow, rat a. 
Alternatively, a measurement of ttie relative displacement of the first and second 
electrode arrangements may provide a detenmlnatton of the relative fluid flow rata, 
in further embodiments the fluid processing apparatus may be calibrated sucsh 
that the relaflva displacement of the first and second electrode arrangements 
20 provides a delemiinatlon of the absolute volumetric fluid flow rate. 

Either analogue or digital cirouit means may be utiliaed for redudng tlie 
electric cunrent supplied to the first and second electrode means If there Is 
actual fluid flow determined by the fluid flow measurement means. Moreover, 
a preferred alternative to the use of flow switch means for measuring actual fli Id 
25 flow to activate and deactivate the processing apparatus, the electric drcjit 
means in accordance with prefenred embodiments of the present invention may 
comprise drouitry for aoOvatlng the standby mode and operating mode 
mentioned above. 

A display may be pravrided to Indicate the activation of the standby mojde 
30 and/or the aeration of the operafing mode. 

Other aspects and preferred aspects are disclosed in the spedflcaflon a id 
/ or defined In the appended claims, fomning a part of the description of tie 
Invention. 



no 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of one or more preferred embodiments cjf 
the present invention will be readily apparent to one of ordinary skill in the ait 
from the following written description with reference to and, used in oonjunctiop 
5 with, the accompanying drawings. In whidn: 

Figure 1 is a diagrammatic sectional side elevation of a fluid processlnfa 
apparatus according to a preferred eml^odiment of the present Invention an|l 
suitable for use in performing the method of the present invention; 

Figure 2 Is a circuit diagram illustrating, in part, an alectrio circuit according 
10 to a preferred embodinient of the present invention; 

Figures 3a, 3b and 3c Illustrate aliamallve electrode configurations i|i 
accordance with a further embodiment of the present invention; 

Figure 4 illustrates a fluid processing apparatus according to a preferrejl 
embodiment of the present invention operational in an increased fluid flo^ 
•15' -sltuationrand — - ...... 

Figure 6 lilustrates an adjustable reed switch and magnetic trigger 
oonfigured in accordance with a further embodiment of the present invention. 
DESCRIPTION OF PREFERRED EMBODIMENT 

An exemplary emtMdIment dl the present Invention resides in its use fc|r 
20 the processing of a fluid by means of Iver Ion disinfeotion for the dlsinfecBon of 
flowing fluid in conjunction with malcing use of the tieneflt of the plating oi|t 
properties of silver ions to the surface of a fluid carrier comprising, for example, 
body in the form of a chamber for fluid flow. 

Referring to Figure 1, a fluid processing unit is shown generally as 1. Hib 
25 fluid processing unit 1 may be an ion disinfection apparatus or equally, a fluid flo^ v 
determination apparatus and Is defined by a body having a chamber 2 fbrmed 
with a spaced inlet 3 and an outlet 4 respectively at opposite ends of the chambc r 
Z. The outlet 4, or possibly mora than one outlet, may be situated so as to braac i 
the wall of chamber 2 whereby the fluid may t>e caused to flow from bilet 3 Id 
30 outlet 4, Within the unit 1 shown in Figure 1, the first electrode arrangement 
comprises a single sliver electrode 6 and the second electrode anrangemeiit 
comprises two silver Joined electrodes 5. The electrodes are shown as rods or 
t>ars, however, they may be of any suitable shape or a combination of shapes k 
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For example, one, a part of one or each of the electrodes may be a hollow tuba 
as illustrated In Figure 3a, a rnesh or grid-like configuration as Illustrated In Figura 
3b. and / or a helical-like or ring -like configuration as Illustrated In Figure 3f 
The joined electrodee 5 are mounted moveably by virtue of housing or support 1 

5 adjacent the Inlet opening 3. In the embodiment shown, the housing is a pistoiji 
like structure, having apertures sele(Lted according to the fluid type wiilch passes 
through the chamlser 2. The size of the piston or apertures can be selected <{ir 
varied as required according to the type of fluid passing through the chamber 
other words, if the fluid Is relatively viscous, a smaller piston and / or largir 

10 apertures or more apertures may ]be provided, whereas if the fluid has le^ 
viscosity, a laiiger, more tightly fitting, piston and / or smaUer or reduced number 
apertures may be used. Not only; can the piston size vary, the aperture sl:^e 
(where fluid flows into the chamber) and / or the size and / or tension of the spriijg 
may also vary, 

15 * ^ - The assembly of joined electrodes 5 is biased by a biasing means T.and 

such as light stadnless steel tension spring or other suitable t>lasing means 7 he d 
by an anchor 8, opereOveiy assodated with a houslr^ or sup|Mrt 11 for tt e 
eiecitrades 5 to occupy a position in which Oie assembly retracts firom 
electrolysing position In the case of fluid flow to a position remote from electroc e 

20 a when the flow of fluid reduces or ceases. Assembly 1 1 is adapted to be move i , 
by the flow of fluid, against the action of the spring 7 by incoming fluid so that tije 
fluid will enter and pass through the cdiamber 2. As iilustreted, the parts a 
made and arranged such that movement or displacement of the electroda 
assembly 5 against the action of the spring 7 will cause a normally greater 

25 distance between electrode assembly 5 and electrode 6, which is in a norma 
fixed position, to decrease. It would be recognised by the person skilled in the ^ 
that the portion of the chamber 2 ocmprising the electrode assembly 5, stationa ry 
electrode 6 and the fluid therefcietween forms an eiectiolytic cell. It would also I \b 
recognised by a person sMIIed In the art that the relative movement of the 

3D electrode is Important, not necessarily which elecAnode moves or is statloneiy. 
For example, an anangement may be envisaged where electrode 5 may be mai|le 
to be stationery, and electrode 6 may be mounted in a moveable manner. 
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Thd clrmjit 20 of Figurd 2 will detect an IncreQae in electron flow within itn 
wired circuit path as the distance t>etwBen electrode assembly 5 and electrode (i 
decreases and once the electron flow exceeds preferably 2 mllliamps. the circuit 
20 of figure 2 will switch on an electrical energy supply to pass between electrodo 
6 assembly 5 and electrode 6. As the electrode assembly 5 moves or is displaoe<l 
toward electrode 6 an Increase of current Is applied to the electrodes due to tho 
reduced resistance between the electrodes of 5 and 6 at a gh/en potentlsl 
dlfrerenoe. This In turn translates to a greater sliver ion production or ion current 
density Incraaslng In concentration as the increase in flow of the fluid causes tho 

10 moveable electrode assembly 5 to lessen the distance between electrode ^ 
arrangements 5 and 6. As the fluid flow decreases, the distance between this 
electrodes of assembly 5 and electrode 6 becomes greater lessening the amour t 
of stiver production from the electrodes and con-espondlng to a decreased ion 
current density. The electrical supply to the aforementioned moveable electrodes 
5 may bo connected to a spring anchor a via electrode lead 10.- The. electrics I 
supply may correspondingly also be connected to electrode 6 directly fion 
electrode lead 9. It would be recognleed by the person skilled In the art th^t 
measurement of the Ion cunent density between electrodes 5 and 6 provides i 
corresponding measurement of the fluid flow rate under these oonditlom . 

20 Equally. It would be recognised that ttie anchor 8 and spring 9 need not b» 
conductive* if the electrical connection. 10 is made directly to the electrode £ , 
perhaps via an electrical connection, wired or otherwise (not shown) directly t) 
the electrode 5. 

Electrode assembly housing or support 11 is substantially cyiindricai an J 
25 provided with a guided displacement means and has a clearance within chambc r 
2. The aforsmentloned light tension spring 7 may be anchored by anchor 8 vifhic i 
is of non-electrolysing but conductive metal element, preferably, grade 31 3 
stainless eted. Once fluid enters chamber 2 via inlet 3 and tension is applied t3 
spring 7 an electrical contact is made via spring 7 firom anchor 8 to electrodes i i 
30 electrode assembly 5. A standby pulse as described In mora detail tielcw froi i 
the circuit 20 of Figure 2 may <4ieck for any ion current flow between electrodes 
of assembly 5 and electrode 6 preferably every two to five seconds. Once a 
current flow of preferably 2 mllliamps Is present, then the circuit 20 of Figure 2 
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applies a current flow between the elactrodes 5 and 6. When electrode assembly 
5 fs at a nonnally standby position (without a flow of fluid) the current flov 
between electrodes 5 and 6 will be less than 2 mlHlamps and the circuit 20 ol 
Figure 2 will prevent any cunent from flowing between said electrodes by actinji 
5 as a gate. At this stage of operation, the circuit 20 of Figure 2 may commence 1 1 
test pulse preferably every two to five seconds to monitor the activity of tho 
apparatus. 

The method of operation of the apparatus and the apparatus itsrff 
comprising the normal operating and standby mode is now described In further 

10 detail in accordance with a prefenred embodiment of the Invention, which provide s 
a method and apparatus for silver ion disinfection of water with reference to th« j 
accompanying drawings. The water dlslnfecHon apparatus of Figure 1 provides \i 
body or chamber 2 defining a fluid flow passage formed between Inlet 3 an l 
outlet 4. A minimum of one electrode 6 is mounted stationary with respect to th ? 

15 chamber 2 for the flow of »water to pass.ove.r,Jt JjDUfte. Passage from the Ink t 
opening 3 to the outlet opening 4. A minimum of one and preferably tW3 
electrodes 6 are mounted to or supported by a displaceable or moveable houslnqi, 
preferably a sliding ptsfon 1 1 , arranged so that its outer end has the electrodes 
exposed. One or ail of the electrodes 5, 6 are preferably made of sliver. 

20 course, other electrodes m£iy bs used where a speclfia type of ion is required 
be dispersed into the fluid* 

In Figure 1 and 4, a path travelled by the fluid flowing is indicated by dottdd 
lines. Fluid enters the chamber 2 at inlet 3. The fluid passes Ihe biasing mean i, 
anchor 8 and spring 7. The fluid passes through the sliding piston 1 1 and passe e 

25 over or proximate the exposed electrodes 5. As the flaw of fluid increases, tf e 
fluid enters the chamber 2 via Inlet 3 and provides a force against housing 1 i. 
The housing via Its piston 11 moves (as wen as the two attached exposed 
electrodes 5) in a direction 'A' towards and in closer proximity to ttie 
aforementioned stationary electrode 6. A power ceil or supply of DC current 

30 having terminals denoted as T1 and T2 In Figure 2, Is connected via the circuit ^0 
of Figure 2, to tiie electrodes 5 and 6 for the production of ions via eiectrolysi 
The fluid passes the electrodes 5 and 6 and exits via outlet 4. As shown in Flgujre 
1, little or no fluid flow passes region 13. 



5 
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The circuit 20 of Rgure 2 Is coupled to the electiodes 5 and 6 and may adt 
as a gate to prevent current leakages of less than around 2 nnililamps frori 
activating the production of silver ions. The same circuit 20 makes a currer 
above around 2 milliamps available to the electrodes 5 and 6 and ma|/ 

5 incorporate a reversing polarity for the cleaning of the electrodes 5 and 6. 

As the piston 1 1 holdlrvg the two electrodes 5 Is moved towards the fixed dr 
stationary electrode 6, a current draw above 2 milliamps Is created allowing th » 
activation of electrolysis hence producing silver Ions. The closer the piston Ills 
moved toward the fixed electrode 6 by the greater flow of water, the greater th& 

10 current draw and hence» the greater amount of silver Ions produced. In order to 
enable this larger fltrfd flow to pass through the chamber 2, frusto-conical or oth^r 
suritabiy shaped recesses 12 are provided. 

Referring to Figure 4, the housing 11 and its associated electrode 5 s 
shown displaced more do&ely toward the electrode 6 than that shown in Figure 

IS - This is the situation caused by increased fluid flow through the .chambter 2, It pain 
be seen spring 7 Is mora extended than as shown in Figure 1 . and that a gap 1 
has enlarged or emeiged to s^slst In allowing the Increased llijfd flow to pa^a 
through the chamber 2. The fluid passing gap 13 and passing the electrodes 
and 6 Is converged or mb<ed as it passes the outlet 4, 

20 Again, the fluid path is Indicated by way of a dotted One, The fluid flo}w 

passes into the chamber 2 via inlet 3. The fluid then passes piston lip and 
portion passes into and around electrode 5, whereas another portion passes 
through gap 13. The fluid also passes electrode 6 and e^ts via outlet 4. 

The type and. rate of ions t>eing produced has been predetermined 

25 according to the l^ind of electrodes used and the type of fluid passing through th 
chamber 2, respectively. 

Alternativejy, any one or a combination of a number of adjustments may t|e 
made to the cliamber or it oam|3onenta in order to set or regulate the quantity pf 
ion production for a given fluid flow. For example: 

30 • the spring tension may t>e adjusted, thereby adjusting the displacement jof 
the electrodes relative to each other; 
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• the eleotrical supply or circuit 20 may be appropriately adjusted to provide 
more or less Ion production by Increasing or decreasing the electrical 
energy supplied to the electrodes; 

• alternative electrodes, such as titanium ^ectrodes may be provided tor use r 
as stable electrodes In fluid flow measurement, or a combination o' 
titanium and other metals that easily produce ions, for example, 
Magnesium, Copper, Zinc, Siiven 

• a number of electrodes may be jsrovlded In the chamk>er enabling n 
selection or combination of electrodes to be activated thus providing ii 
selecUon or combination of tons being provided into the fluid; 

• the gap 13 may be adjusted by means of a screw or other displacemert 
means to either increase the gap (thus decreasing the force as applied to 
the housing 11 by the inlet fluid and thus decreasing the movement of thi) 
housing and electrode 5 relatively to electrode 6) or to decrease the ga ) 

(thus increasing-the force applied to housing .11 by^ the inlet fluid. ^ndthu^^ 

increasing the displacement of electrade 5 toward electrode 6) and 
increasing the production of Ions: 

• the housing 11 may be adjustable and either expanded or contractel 
within the chamber, thus lestrlctlng or Increasing fluid flow past th » 
housing. 

As the piston 11 holding the two electrodes 5, which may t>e fixed to 3 
stainless steel spring 7, retracts due to the loss of water flow, the gap 13 will 
decrease, the current draw is less and thus produces a lesser amount of silvc r 
ions. The Ion flow may be in direct proportion to the fluid flow rate. Howeve 
there Is a direct relationship between ion flow and the oonducfivlty of the flui<l. 
For example, more tons in salt water and less Ions in tap water. Equally, the ral s 
of ton (jroduction may be predetermined In accordance with the type of fltild < ir 
environment of use of the present invention. In this way. the present inventiori 
provides a relatively steady concentration, or a proportional amount, of ions to ths 
fluid as it passes through the chamt>er 2. Any other desired circuit for the 
production of melal particles other than silver and, which have anti mlcnobifil 
properties, may tie fltted after the aforementioned controllable gate circuit 20. 
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The present invention may also Involve electrotysis t>Qing aotlvated cr 
deactivated using a magnet and reed switch. The activation and/or deactivation 
of aiectralysis may be provided by any suitable flow switch that is available In \h\^ 
market plaoe such as those comprising a magnet and reed switch. Figure i3 

5 illustretes one embodiment of the present invention incorporating an improve ! 
adaptation of such a configuration. The chamber 2 has an inlet 3 and outlet 4 fe r 
fluid Ingress and egress, respectively. Electrodes 6 and S are provided. Housin 3 
11 provides a mechanism by which electrade 5 can be displaced either toward cr 
away from electrode 6. Suttable biasing means (not shown) are also provided fc r 

10 the houidng. A fluid pathway 16 Is provided through whicti fluid can pass th3 
housing 11 and circulate proximate the electrodes 5 and 6 and exit via outlet ^ . 
In accordance with this aspect of invention, a magnet 14 Is provided in housing 
11. A reed switch 15 is provided on an adjustable mounting 17, and which can bs 
held fixed permanently or temporarily by locking means 18. In accordance with 

15-^ this aspect of invention, the reed swit(^-15-can be moved in dlrectioo.B .ttp a., 
position where the magnet force of magnet 14 closes or opens the reed switch 
once the housing 1 1 has moved a predetermined amount In other words, given 
that the housing 11 moves In dfrecUon B dependent on the fluid flow, the reed 
switch 15 can also be moved to a position where it Is required that the switch 

20 ctose or open (by virtue of the magnetic force of magnet 14 acting on the switc h 
elements 21 internal of the reed switch). Once the Intemal reed switch elemen a 
21 are acted upon by the nrtagnet force, corresponding electrical connects 19 ar d 
20 can be made to external circuitry, such as ttiat of Figure 2 to supply electrical 
power to the electrodes 5 and 6. 

25 In using this aspect of invention, for example when there is no fluid flow 

through the chamber, the reed switch 15 may be moved to a position where tf e 
magnetic force of magnet 14 closes the reed switch. Thus when there Is no flu d 
flow, the reed switch elements 21 are closed. In such an arrangement, when flu d 
Is passed through the chamber 2« the housing 11 (and It's associated magnet 11) 

30 move toward electrode 6 as described above. This movement may cause reed 
switch elements 21 to t>e no longer in a closed position due to the magnetic fon^e 
of magnet 14, and Uius the reed switch 15 will provide an indication of when fluid 
flow Is cccum'ng in the chamber 2. This indication may be used to trigger 
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electrical circuit (not shown) to supply eiectrlcai power to the electrodes 5 and d. 
Conversely, the reed switch 15 may be moved proximate the magnet 14 so as th<^ 
internal elements 21 remain in an open circuit position until the housing 11 moves 
and tiie magnetic force of magnet 14 closes the intemal elements 21. ThI 
5 closing may alternatively be ueed as an Indication of fluid flow and the need tp 
supply electrical power to the electrodes. 

In a preferred embodiment of the present invention when a flow switch i|3 
not used to adh/ate or deactivate electrolysis, the electronic circuit 20 of Figure 
* may be utilised to determine water flow activity. This feature of ^e preeerjt 
10 Invention allows for fully automatic operation under micro-control. The amount c f 
silver electrolysed into the water is a func^tion of both the current density of th ) 
water and the water flow rate. The current density regulating method of th<» 
present Invention is able to accurately maintain the correct levels of electrotysei J 
silver in the water to be treated under varying flow rates and conditions and, l i 
.15 accordance, with. a..preferred embcHlimentt.,lsjgbleJo..ecti^ th ; 

electrolysing prodess under no flow condltlohs. Not pertaining to reed switches c r 
other flow switches the operation of the circuit 20 that provides an altemafive t> 
the activation and deactivation of electrolysis for the present invention i|» 
described as follows with reference to Figure 2. 
20 The circuit 20, acting as a gate. Is supplied with regulated DC voltag^ 

across power supply input terminals T1 and T2. Circuit element D1 provides 
reverse polarity protection for the circuit 20 and capacitor CI provides filterin i 
finom noise and transients, integrated circuit U3 and capacitor C2 provide th » 
microprocessor U1 with a nsguiated €V DC supply source. Variable resistor Rl 
25 provides an acQustable voltage input to tire positive Input of operational ampiifie 
112-^. OpeFatton amplifier U2-A is configured as a urdty gain buffer with translate r 
.. . . . Q2 fnslde of the feedback loop. Capacitor CS provides a pow^r supply bypass fcr 
operational amplifier U2-A and capacitor C4 prxivldes a bypass for the coliectcr 
translator Q2. Transistor Q2 is configured as voltage follower and provides th a 
30 necessary positive current to electrolyse the sliver through terminal T3 vifi 
blocidng diode D4. 

Resistor R5 pncyvldes a resistive load to the emitter of Q2 to ensure th^ 
circuit will perform properly regardless of whether there is a load present or not £ 
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T3. Blocking diode D4 ensures that any galvanic voltage created by the wate • 
processlnfl unit 1 does not result In any substantial current flow through ttie unit 1 
Without the blocking diode D4 the Internally generated galvanic voltage of the uni t 
1 ^A/ln continue to electrolyse the silver Into the water, potentially above safe ievelu 

5 during long periods of no water flow. 

The cun-ent return path of <drcuit 20 consists of ternninal T4 and cun*erl 
shunt resistor R6 the other end of which Is connected to circuit ground. Capacito r 
C5 provides filtering for any high 1tequen<v AC noise components. Operations I 
amplifier U2«B is configured as a non-inverting variable gain ampiiflar. The fee i 

10 back loop comprises resistons R9, R8 and R7. Resistor R8 Is a potenUometcr 
and enables the circuit 20 and thus the water processing unit 1 ovemll to ba 
calibrated for the selected operattr^ set point. The ampiifieci current sens 9 
voltage is filtered by the RC low pass filter network consisting of R10 and C6 an d 
is applied to an analogua to digital converter input of the micropnc3cessor U1 at pi i 

15 7 thereofi as lllustrated.ln Figure 2. The drcaiitjZQ is qglbrated.by adju^s^^^^ 

give the desired current flow at the maximum water flow rate. The current 
threshold level Is caHbrated with resistor R8. The current threshold value s 
selected to be nominally higher than the currant drawn by the unit 1 In the rK> flu! d 
flow Gondltion. Under normal operating conditions the circuit 20 applies the fi ll 

20 current source voltage to the unit 1 and the current Is modulated relative to t^e 
rate of water flow through the unit 1 by means of the water flow rate modulatir g 
lire relative displacement of ttie electrodes, as has been previously described, 
When the water flow through the unit 1 is terminated the cunent will fall below ti^ e 
low current threshold programmed Into microprocessor U1 which then incremenls 

25 an Internal timer as long as the current Is below the low current threshold. Tl m 
micro processor U1 oonttnually checks the amount of time that the current h^s 
been below the low current thresiiold and when the predetermined amount 
time has been accumulated activates transistor Q1 which effecth/ely shunts tHie 
output of voltage divider resistor R1 to ground effectively reducing the current 

30 flowing through the unit 1 to zero to effect a standby mode. The timer measun ss 
a continuous time period of current being below the predetermined threshcid 
value to activate the standby mode and wilt reset the timer to zero should norm al 
system current levels be detected before the predetermined below threshold |or 
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low current time is accumulated. While the unit 1 Is In the standby mod a 
controllabis circuit 20 samples the unit 1 for fifty milliseconds every five seconds 
to sense If the current has again Increased Indicating that water flow through th ^ 
unit 1 has been resumed. The threshold to Indicate the unit 1 Is again In active 
5 use or normal operating mode is purposely made higher by a small amount tj 
provide some hysteresis in the function of the device to ensure that it does ne t 
reach a threshold condition where it would toggle continually between the two 
operating states. The sampling method results in a duty cyde of one peroen 
which would allow for normal periods of non use with complete confidence thst 
10 the sliver levels in the water would not rise above generally accepted or regulate J 
safe levels. The controllable circuit 20 Is equipped with red LED D2 powerel 
through current iimiting resistor R3 from the microprocessor U1 and a green LED 
D3 powered through cun^nt limiUng re^stor R4 from the microprocessor U1 t > 
provide a visual Indication to tfie user of whether the unit is In the standby c r 

. J.g. . operaUng moda _ 

A further embodiment is contemplated In respect of the present Inventior i. 
particularly for applicatian to gases* but may be adapted for use with fluids ii 
generel. 

With regard to use of the present Invention with gases, ion production will 
20 occur for those gases that can produce a resistance between the electrodes i. 
Thus, for tiiese gases Ions are introduoed into the flow or equally measurement < f 
flow can be deduced in this case. For gases that do not produce resistance 
between tlie aieotrodes* then ion introduction won't occur but they can be used 
for fluid now measurement, in the use with gases, it is considered that th» 
25 embodiment needs to "reconflgure" the electrodes only In as much as they ars 
very near or touching to produce the required eiectrolysis. 

Alternatively with regard to gases, disinfectant silver can be produced ih 
solution as per the normal liquid case disclosed above. This silver colloid soiutio i 
may then be vaporised downstream in another chamber removing the liquid and 
30 leaving the silver particles to be mixed In with a given gas. This produces a liqui i 
with the desired form of silver, namely colloid, as well as a given gas also having 
snver particles for use In an airborne forni of treatment of the ambient 
environment. For example, silver of a first form can be produced, introduced Int 3 
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the liquid, then have Iho liquid treated downstream further (for example by 
vaporising the liquid), leaving the first fomi of the silver. This first form of silver 
can then be added to a gas» to provide, for example, an 'aerosol form' or 
atomising form of silver. 
5 Furthemnore, v^th regard to gases, In another attemative, the device of tho 

present Invention can be calibrated with a standard liquid and having done this i 
the desired gas can be introduced info the upstream liquid flow and a controlieci 
quantity of metal ions can be introduced In to the liquid plus gas solution flowinn 
through the chamber. This can be used to deliver an example gas such e^i 

10 steam, which considered to be particularly effective for the hospltsi 
environment application. 

Yet a further attemative embodiment Is contemplated. A stepper motor or 
other device may be used to move the piston medianlcaily. and / or In response! 
to a control signal provided by suitable control circuitry. For example, where tho 

.15^ . fluid flow is low. or is not . considered sultable.to. move the piston against th<K 
action of a spring (as is described above with refisrence to the figures), thin 
embodiment may be used to bias or d^lace the piston 1o a position wliich Wl I 
enable the passage of a piedetaniilned amount of fluid through the ohambei. 
The electrodes may also or In the alternative be displaced or biased towwd eadi 

20 other* Also, iiie electrodes can be act'vated In a manner consistent with tho 
nature of the fluid and the rate of flow of the fluid. For example, the stepper moto " 
control may be determined in accordance with a look-up table which specifies th< s 
type of fluid, the required electrode biasing, and the biasing of the piston, Fo' 
example where It Is desired to pass a gasWuld of low pressure through tho 

25 chamber, the piston may be biased; a predetermined amount, the electrode(6> 
acHvated according to the desired ion discliarge required, and the piston moveil 
to a predetermined position consistent with that particular type of gas/fluid. 

The present invention may be used in a numt>er of applications, such as: 
30 • domestic/home - for use in home, such as for producing drintdng water; 
• recreation ^ for use in recreation activities, such as for use In spas an<l 
pools; 

« commercial - for use In offices, such as controlling heterotropic bacteria; 
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building - for use in cooling towers, such as t>y reducing or eliminatin0 
Legionella bacteria and reduce use of harsh chemicals; 
bulk water treatment - for use in treating water for re-use; 
industrial - for use in providing water with substantially little if any bacteria; 
dental - for use In dealing with blo-fitm. 
Food industry <-for washing fruit and vegetables. 

Manna industry treatment of ships ballasts. Normally, within the hull of 
marine vessel there is an Ideal environment for bacteria growth given thb 
supply of Fe oxide and oxygen. After treatment with the present inventio i 
a ship may be able to dump Its ballast In or near port waters wher) 
othenArise the levels of organically harmful material would have preventep 
a ship fonrn doing this. - 

Medical - cleaning and washing of hospital atmosphere and environment. 
General Industry - measuring and detecting fluid flow in domesti^* 

commercial and Industrial envlrcnments« - - - - • - - - 

Applicatidn in the medical field has been generally noted above. Howevek 
it has been shown that a particularly advantageous application in th» 
medical field Is the Infaroduciion of tilver Ions Into a flow of water fcf 
disinfecting hospital environments by destroying harmful bacteria that ma/ 
reside In the atmosphere and on hospital room surfaces and equlpmen 
for examplep oxygen masics* Typical bacteria shown to have been 
successfully treated comprise most vAdBly known bacteria ttiat thrive In the 
hospital environment including staphylococcal or ""golden staph". T5 
achieve this, water may be passed through the apparatus of the present 
invention to produce silver colloids as a resultant output of the electrolytic 
ceil of the apparatus. This colioid solution containing the disinfecting sllvc r 
In controlled amounts may then be atomized and introduced into thd 
hospital environment, for example through an air conditioning system. 
Equally, es. previously described herein, steam may be used undi r 
controlled introduction of colloidal sliver. Introducing the disinfecting slh^< r 
under such higher temperature conditions has been shown to b|s 
particularly effec^va. 
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The present Invention may provide a number of advantages, including: 
« fluid treatment Is substantially proportional to fluid flow rate; 

• where silver electrodes are used, the controlled Introduction of ions is suoi i 
5 that only the desired amount (and therefore, form) of silver ions l» 

produced, thus without excess sliver ions present, the silver may net 
readily form salts, moreover, the silver, in its colloidal fomi Is not readily 
absorbed by humans or animals; 

• where silver electrodes are used, the present invention has been foun i 
1 0 effective In substantfelly removing and substanttaUy preventing formation c f 

blo-fllm; 

• treated fluid can go on to treat other fluid (second generation treatment): 

m where silver electrodes are used, dangerous compounds are not forme 1 
when organic material 'rots'. Ordinarily, under these oondftlons, organi 5 

^ig. . . aQids from the rotting material combine with chlorine dertved-from wate r — - 

treatsd with prior art methods such as chlorinaHont and produoi 
triliafomethanes THM's. These compounde are known carcinogens an i 
have been banned where possible under regulation. Thus, it would b» 
particularly advantageous to replace chlorinatlon as a treatment for watar, 

20 m where silver electrodes are used, treated fluid reduces leaching cf 
organochloride compounds from PVC pipes; 

• where silver electiodes are used, sliver can replace dilorine; 

• where silver Is used, the treated fluid may also catalyse and canry C " 
(nascent oxygen having beneficial health and environmental affects) 

25 produced from, say» H2Q2 and remain stable In the fluid bonded to ths 

silver. 

While this Invention has been described in -connection with specific 
embodiments thereof, it will be understood that it Is capable of further 
modlflcaflon(s). TWs application Is intended to cover any variations uses cr 
30 adaptations of the invention following In general, the principles of the fnventloi 
and including such departures fttim the present disclosure as come within know i 
or customary practice within the art to which the invention pertains and as may b 3 
applied to the essential features hereinbefore set forth. 
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As the present Invention may be embodied In several fonns withou: 
departing from the spirit of the essential characteristics of the Invention, it shouic 
be understood that the above described embodiments are not to limit the presen : 
Invention unless otherwise specified, but ratter should be construed broadlj^ 
5 within the spirit and scops of the present invention as defined in the appended 
claims. Various modifications and equivalent arrangements aiv intended to ba 
included within the spirit and scope of the present invennon and appendec 
claims. For example, the body defining the fluid flow passage within thci 
apparatus of the present invention is described in one embodiment herein as s \ 

10 chamber. Equally, the body may be an open channel defining a fluid flovr 
passage. Such variations to the body may be more suitable than a closed 
channel arrangement depending on, for Instance, the fluid being processed. As v 
further example, the biasing means should not necessarily be restricted to a coil 
spring as described in one embodiment heiain. It would be recognised by th^ 
parson sKlliad Jn the artihat othstr Ibl^ng.in^ans pjpvlde ttie equlyatont^^^^ 
and may t>e used as a substitute. 

Therefore, the specific embodiments are to be understood to be lilustrativc \ 
of the many ways in which the principles of the present Invention may ba 
practiced. In the following claims, means-plus-function clauses are Intended tv 

20 cover structures as periforming the defined function and not only structural 
equlvalcunts, but also equivalent structures. For example, although a nail and u 
screw may not be structural equivalents in that a nail employs a cylindrical 
surface to secure wooden parts together, whereas a screw employs a helicsl 
surface to secure wooden parts together, in the environment of fasbsnlng wooden 

25 paite, a nan and a screw are equivalent structures. 

"Xkmprises/oomprisin^ when used In this speclflcatton is talcen to specif f 
ttie. presence of stated features, integers, 9teRS or components but does net 
preclude the presence or addition of one or mora other features, Integers, steps, 
components or groups thereof/ 

30 
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THE CLAIMS DEFtNING THE INVgls^TIO M AREAS FOLLOWS; 



1 . Apparatus for processing fluid comprising: 

a body deflrting a fluid flow passage having a fluid inlet and a fluid outlet, 
the body comprising a first electrode amangemant and a second electnxl4» 
annangement displaceable with respect to the first electrode arrangement, the firat 
and second electrode anangements adapted for connection to a supply of electrii ; 
cunent such that AjM within the body forms part of an eleciiolytic cell providinip 
for a flow of ions between the flrst and second electnods arrangements; 

biasing means operatively associated with the second electrodo 
arrangement and adapted to displace the second electrode arrangement against 
a flow of fluid, within the body in order to displace tlie second electrodo 
arrangement into closer proximi^ with the first electrode an-angemont as the fluki 
ftow rale Increases, thereby increasing the flow of Ions, and to displace this 
sapmtd eiecirode arrar^emerit away from the first electrode arrangeinent as tho 
fMd flow rate decreases, thereby decrea^r^ ttie flow of ions. 

2. Apparatus as claimed in daim 1, wherein the first electrode arrangement 
comprises an electrode fbced relative to the body and the second electrodo 
amangement comprises two opposed electrodes, mounted within a moveabio 
support allowing for positioning of the fixed eletirode therebetween. 

a Apparatus as claimed In dolm 1 or 2 wherein, the biasing meant 
comprises a spring connected to the body means. 

4. Apparatus as claimed In daim 1, 2 or 3. wherein the Ions are metal ionit 
having antiwttierobiai and plating out properties such that the metal ions plate Ut 
fluid contact surfaces of the body and fluid carrier means Ideated beyond tho 
body to fonii a btostatic film on the fluid contact surfaces. 

5. Apparatus as claimed in daim 2, 3 or 4, wherein the moveable support 
comprises a piston and at least one of the electrode anangements oomprisett 
silver for producing a flow of sliver ions b^ween the electrodes. 
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6. Apparatus as claimed In any one of claims 1 to 5 further comprising a ^ 
electric drcuit for supplying electric current to tfie electrolytic cell. 

7. Apparatus as claimed in claim 6 further comprising: 

fluid flow measurement means for detenmlnlng whether there is actual flui 1 
flew between the inlet and the outlet of the body, and wherein; 

the electric circuit for supplying electric cunnent to the electiolyfic ee l 
comprises drcuit control means for reducing the electric current supplied to th » 
first and second electrode arrangements if there is no actual fluid flow determine i 
by the fluid flow measurement means. 

8. Apparatus as claimed In dalm 7, wherein the fluid flow measuremert 
means oomprlses a flow switch having a magnet and a reed 8wih±i. 

9. ^paratus as claimed in claim 6, wher^n the electric circuit comprises 
drcultry for activating a standby mode comprising: 

an operational amplifler circuit in a current return path of the electric circu t 
adapted to detect a no fluid flow current threshold level selected to be nominall/ 
Cheater than a galvanic current drawn by the electrolytic celt when there is no flui i 
flow in the body, the operational amplifier drcuit further adapted to output a sigm il 
indicating a no fluid flow condition upon detecting the no fluid flow currert 
threshold l^el; 

a micTD-controPer adapted to receive output signals of the operaticnri 
amplifler and, upon receiving an output signal Indlcaflng the no fluid flowf 
condition, increment a timer within the micro-controller for a predetermine j 
continuous period of time at the end of which. If the no fluid flow conditio n 
remains, the micro-controller is further adapted to activate the standby mode b^ 
activating a drcuit shunt means within the eledric circuit to reduce the electris 
current supplied to the first and second electrode arrangements. 

10. Apparatus as dalmad In dalm 9, wherein the electric circuit further 
comprises drcultry fbr activating an operating mode comprising: 

the operational amplifler drcuit adapted to detect a fluid flow currert 
threshold level selected to be nominally greater than the no fluid flow cunrert 
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threshold level, the operational amplifier circuit further adapted to output a signni 
indicating a fluid flow condition upon detecting the fluid flow current threshol i 
level; 

eampling means for periodically sarmpling the output of the operations il 
amplirier drcuit at the micro-controller during the standby mode; 

circuit means for increasing an electric current supply to the first ani 
second electrode arrangements in response to the mlcro^controller receiving a 
sampled output signal from the operational amplifier circuit Indicating the fluid flo^ ^ 
condition. 

11. A method of processing a fluid comprising the steps of: 

providing a body defining a fluid flow passage having a fluid Inlet and si 
fluid ouHet, the body comprising a first electrode arrangenr)ent and a seoon l 
electrode arrangement displacaable with respect to the first electrode 
arrangement, the first and second electrode arrangements adapted fcr 
connecMon to a supply of electric current such that fluid within the body forms pai t 
of an electrolytic cell imviding for a flow of tons between the first and secon l 
electrode arrangemerrts: 

providing an electric cunnent supply from an electric circuit to the first anil 
second electrode arrangements; 

passing the fluid through the body such that the displacement of th(> 
second electrode arrangennent Is biased against the flow of fluid within the bod r 
In order to displace the second electrode arrangement Into doser proximity wit i 
the first electrode arrangement as the fluid flow rate increased, thereby inoreasin< | 
the flow of Ions, and to displace the second electrode arrangement away from th' i 
first electrode arrengement as the fluid flow rate decreases, thereby decreasing 
the flow of ions* 

12, A method as claimed In claim 1 1 , further comprising the steps of: 
detemnining whether there is actual fluid flow between the Inlet and thu 

outlet of the body, and; 



COMS ID No: SMBI-00436261 Received by IP Australia: Time {H:m) 15:13 Date (Y-M-d) 200M9-30 



i-tili* avig 0159 



25 

reducing the electdc current supplied to the first and second electrode j 
arrangements if Ihera Is no actual fluid flow detennined in the actual fluid flov/ 
detemiining step. 

13. A method as claimed in claim 12, vwhenein the actual fluid flow detemiininj ) 
step comprises the use of a flow switch and wherein the flow switch comprises \ i 
magnet and a reed switch. 

14. A method as claimed in claim 11, liirther comprising activating a standby 
mode comprising the steps of: 

determining a no fluid flow condition by adapting an operational amplifier 
circuit in a current retum path of the electric circuit to detect a no fiufd flow currer t 
threshold level selected to bs nominally greater than a galvanic current drawn by 
the electrolytic cell when there is no fluid flow in the body; 

providing an output signal of the opefallonal amplifier circuit to a micro - 
oontrolier; 

upon receiving an output signal of the operational amplifier circut 
Indicating the no fluid flow condition, incrementing a timer within the micro- 
controller for a predetenmined continuous period of time at the end of which, If tin t 
no fluid flow oonditi<m remains, the micro^ntroller activates ttie standby modo 
by activating a circuit shunt means within the electric drouit to reduce the electrli : 
cun-ent supplied to the first and second electrode arrangements. 

15. A method as claimed in dabn 14, further comprising actfvating an 
operaUng mode comprising (he steps oi^ 

determining a fluid flow corxliUon by adapting the operational amplifier 
circuit to detect a fluid flow current threshold level selected to be nominall]r 
greater than the no fluid flow current threshold; 

periodically sampling the output of the operational ampllfler circuit at tho 
mlcro-controner durir^ the standby mode; 

upon receiving an output signal of the operational ampllfler drcui: 
Indicating the fluid flow oondition, the mtero-controller deactivates the cirouit shun ; 



COMS ID No: SMBM)0436261 Received by IP Australia: Time (H:m) 15:13 Date (Y-Mni) 2003^9-30 



t-^ia i*7lZ 015S 



p. 23 



26 

means to resume the electric cuiT9nt supplied to the first and second electroflle 
arrangements. 

16. A method as claimed In any one of claims 11 to 15, wherein the ions arje 
metal ions havir^ anti-microbial and plating out properties such tliat the metoil 
ions plate to fluid contact surfaces off the t}ody and fluid carrter means located 
t}eyond tlie body to form a biostatic film on the fluid contact surfaces. 

17. A method as claimed In any one of claims 11 to 1 6, wherein at least one < if 
the first and second electrode arrangements comprises silver for producing a ftoir 
of silver Ions between the first and second electrode arrangements. 

18. A method of determining fluid flow comprlsbig ttie steps oft 

providing a body defining a fluid flow passage leaving a fluid Inlet and a 
fluid outlet, the body comprising a first electrode anrangemem and a seconl 
electrode arrangement d!splaoeal>le with respect to the flrat eleclrod» 
arrangement, the first and second electrode arrangements adapted fcr 
connection to a supply of electric current such that fluid within the body fonns pa t 
of an electrolytic cell providing for a flow of Ions between the first and seconi 
^ectrode arrangements; 

providing en electric cunent supply from an electric circuit to the first an i 
second eiedrode arrangements; 

passing the fluid through the body such that the displacement of th» 
second eiectrode arrangement is biased against a flow of fluid within the body 1 1 
order to displace the second electrode arrangement into closer proximity with th > 
first electrode arrangement as the fluid flow rate increases, thereby increasing th » 
flow of ions, and to displace the second electrode anangement away from th » 
first electrode anangement as the fluid flow rate decreases, thereby decreasini i 
die flow or ions; 

determining the fluid flow rate by measuring either one or both of: 
an ion cunent densl^ between the first and second electrod^ 
arrangamenta, and; 

a ralalive displacement of the first and second eiectrode arrangement 
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A method as claimed In claim 18, wherein: 

the step of providing an electric current supply comprises supplying a|n 
electric current regulated by a micro-controller within the electric circuit, and: 

the step of measuring an ion current density comprises detecting a currer|jt 
sense signal, corresponding to the ion current density, in a cun-ent return path 
the electric circuit. 



20. A method as claimed In daim 19. further comprising the step of activatin|g 
a standby mode comprising the steps of: 

determining a no fluid flow condition by adapting an operational amplifier 
circuit in the current return path of the electric circuit to detect a no fluid flow 
current threshold level selected to be nominally greater than the galvanic currBr|t 
drawn by the electrolytic cell when thens is no fluid flow in the body; 

providing an output signal of the operational amplifier circuit to the micrcf 
controller; 

upon raceivlng an output signal of the operational amplHier drcut 
Indicating the no fluid flow condition, incramenting a timer wittiin the micrt^ 
controller for a predetermined continuous period of time at the end of which, If th » 
no fluid flow condition remains, the micio-controller activates the standby mod $ 
by activating circuit shunt means to reduce the electric current supplied to theflr^i 
and second electrode arrangements. 

21 . A method as claimed In claim 20, ftirther comprising the step of activatin ) 
an operating mode comprising the steps oft 

detemnlning a fluid flow condition by adapting the openatlonal ampiifielr 
circuit to detect a fluid flow current threshold level selected to be nominally 
greater than the no fluid flew current threshold; 

periodically sampling the output of the operational amplifier circuit at th^ 
micro-controller during the standby mode: 

upon receiving an output signal of the operational ampllfler circut 
Indicating the fluid flow condition, the micro-ccntroller deactivates the circuit shurl 
means to resume the electric cument supplied to the first and second electrode ^ 
arrangements. 
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22. A method as claimed in any ona of daims 11 to 17 or, 18 to 21 furthir 
comprising tiie step of: { 

providing a display to Indicate the activation oS the standby mod© and/ir 
the activation of the operating mode. I 

23. Basing means adapted for controlled operation by the passage of fluid in b 
fluid passage, the biasing means being operative to displace a first electrDcfe 
reiative to a second electrode, the biasing means comprising: 

a displacoment means for displacing the first eiedrade toward the secoJd 
electrode praporOonai to an increase In the rate of flow of fluid In the passage. 

24. A leasing means ae claimed In claim 23. wherein the displacement of tlJe 
first electrode toward the second etectrode provides an increase in Ion flow or loli 
current density tietween the electrodes. 

25. A biasing means as dalmed In claim 23 or 24. wherein there is L 
substanfiaily proportional relationship between fluid flow rate and Ion flcvw or ioh 
cun'ent density between the eiecbodes. [ 

26. A biasing means as claimed in claim 23, 24 or 25. wherein there is k 
substantially proportional relationship between fluid flow rate and displacement i 
the first electrode reiative to the second electrode. 

27 . A biasing means as claimed in daim 25 or 26, wherein the proportionil 
relationship is substantially a directly proportional relationship. T 

28. Trigger means operabiy assodated with a biasing means as claimed ill 
any one of daims 23 to 27, the trigger means comprising: 

a first switch means disposed In assodation with the displacement means, 

a second switch means adapted to cooperate with the fust switch means, in a flrJt 

positRm, to form a trigger. ] 
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29. Trigger means operably associated with an apparatus as claimed In any 
one of claims 1 to 10, the trigger means comprising: 

a first switch means disposed In association with the second electrode 
arrangement, 

a second switch means adapted to cooperate with the first switch means, in a fir^l 
position, to form a trigger. 

30. A trigger means as claimed In claim 28 or 29. wherein the seoond swltdh 
means is movealMe lelaSva to the Urst switch means. 

31- A trigger as claimed In dalm 30, wherein tiie second switch means 
releasably fined relative to the first switch means. 

32- A trigger as datmed In any one of claims 28 to 31. wherein the first switch 
means is a magnet 

33. A trigger as claimed in any one of claims 28 to 32, wherein the seconll 
switch means Is a reed switch. 

34. A method substantially as herein described with reference to at least onb 
of the accompanying drawings. 

35. An apparatus substantially as herein described with reference to at lea4t 
one of the accompanying drawings. 

DATED THIS 30th d^ of September 2003 
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Figure 3c 
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